Abstract
Introduction
Globally, significant progress has been made over the last 30 years in improving the nutrition status of young children around the world. Between 1970 and 2000, the proportion of malnourished children was reduced by 20% in developing countries [1] . The prevalence of underweight among preschool children (< 5 years old) in developing countries declined from 34.3% in 1985 to 29.3% in 1995 [2] . In absolute numbers, however, the decline is not as impressive. In fact, the number of underweight children has changed little over this period, decreasing from 163.8 million in 1985 to 157.6 million in 1995. Asia, with several highly populated countries, bears a vast burden of malnutrition in children. The concentration of malnutrition among children is highest in Asia compared with other continents. Seventy percent of the world's malnourished children reside in the region [1] . About half of the preschool children in Asia are malnourished, ranging from 16% underweight in the China to 64% in Bangladesh. Some 120 million children in Asia are malnourished, constituting three-quarters of the global total. One in three preschool children are stunted, rising to one in every two children in the countries of south Asia such as India, Bangladesh, and Nepal. In terms of number of underweight children, India leads with an estimated 62 million, followed by 17 million in China [3] .
A high proportion of young children in developing countries suffer from micronutrient deficiencies in addition to protein-energy malnutrition. In the Asian and Pacific region, commonly reported micronutrient problems involving children are iron-deficiency anemia, vitamin A deficiency, and iodine deficiency disorders. Micronutrient deficiency is described as "hidden hunger." Unlike the gnawing hunger that results from not having food, the hunger for micronutrients goes unnoticed, even by those affected [4] .
Micronutrient status and intervention programs in Malaysia
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Consequences of subclinical forms of micronutrient deficiency can be far reaching, affecting physical growth and immunologic and cognitive maturation, with ramifications that may be irreversible [5] .
A multitude of strategies and intervention programs have been implemented to combat protein-energy malnutrition and micronutrient deficiencies. These approaches include breeding for micronutrient-dense staple food, food fortification, use of supplements, and nutrition education. The efficiency and efficacy of some of these activities have been reviewed [5] [6] [7] .
Nutrition status of children in Malaysia
Malaysia has been undergoing rapid economic development in recent decades. The latest Human Development Report [8] showed Malaysia having better socioeconomic and health status than several countries in the southeast Asian region, in terms of life expectancy at birth (73 years), proportion of underweight children younger than 5 years (19%), and infant, toddler, and maternal mortality rates (8, 8 , and 41 per 100,000 live births, respectively) (table 1) .
Nonetheless, as a country that is in nutrition transition, Malaysia is burdened with both under-and overnutrition challenges. On the one hand, protein-energy malnutrition persists in the form of underweight and stunting among young children in rural areas, ranging from 20%-30% and 25%-35%, respectively [9] . The figures are higher among Orang Asli (aboriginal) children, and those from interior communities in the lessdeveloped states of Sarawak and Sabah. By contrast, prevalence of overweight in children from urban areas is emerging and levels of 10%-15% have been reported [10] . The prevalence of overweight children in rural areas remains considerably lower at less than 2%.
The most important micronutrient malnutrition in children is iron deficiency from the point of persistence and prevalence. For decades, anemia has been identified in various age groups. Among preschool children, prevalence ranging from 18% to 33% in rural areas has been recorded [11] [12] [13] . The latter study that assessed more than 8,000 subjects in rural communities also identified a high prevalence of anemia in children of both sexes aged 7-12 years (22%) A survey in 1999-2000 by the Ministry of Health, and supported by UNICEF, showed the persistence of quite high prevalence of anemia in young children. Hemoglobin concentrations of < 11g/dL were found in 18.3% of boys 5 and younger and 20.8% of girls 5 and younger (table 2). The age group that appears to have the highest level of anemia is children between 12 and 24 months, an age group that coincides with decreasing consumption of breast milk and increasing reliance on complementary foods.
In poor households, complementary foods are usually based on rice or flour made from wheat or tapioca, with little protein and animal products. Besides poor dietary intake, helmintic infection is another important contributing factor in the higher anemia rates in young children from low-income households. In a study on poor villages, Chong et al. [12] reported that 71% of preschool children and 90% of primary schoolchildren had worm infection. High levels of worm infection are often reported among aboriginal children and children living in oil palm plantations , as a result of poor hygiene and sanitary practices, and inadequate clean 
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water supplies in these communities.
As for vitamin A deficiency, clinical forms of vitamin A deficiency, particularly among young undernourished children from poor rural communities [14, 15] were recorded until the 1960s, after which moderate to serious subclinical levels were found in poor rural areas [16] . Currently, Malaysia may be said to have a mild subclinical vitamin A deficiency status, based on a survey of more than 400 children aged 5 and younger by the Ministry of Health and UNICEF [17] . In this survey, 2.5% of boys and 4.5% of girls had blood retinol levels ≤ 0.7 µmol/L (table 3). Thus, unlike the situation with anemia that remains at a relatively high level, vitamin A deficiency in Malaysian children seems to have abated in severity over the past decades.
Iodine deficiency disorders were first found to be widespread in the 1970s and 1980s in Sarawak. Palpable goiter was detected in young children and adults [18, 19] . The gravity of the problem led to legislation being passed in 1982 making the import of iodized salt compulsory. Its availability in Sarawak increased from 28% in gazetted goitrous areas in 1988 to 65% in 1995. Another approach toward delivering iodine to the community was through the use of iodinators in conjunction with existing gravity-fed water supply in interior villages [20] . Since its implementation in 1993, the use of the iodinators has reached 300 villages and 40 boarding schools by 1997. Goiter is also prevalent among aboriginal women and to a lesser extent in children, especially from the interior communities [21] . Poor dietary intake of iodine-rich food and high intake of goitrogenic food, such as tapioca roots and leaves, are implicated in the etiology of goiter in Malaysia.
Nutrition intervention programs
Community-based public health intervention efforts in Malaysia have been put in place since the 1960s with the FAO-supported applied nutrition programs. Since 1996, with the establishment of a National Plan of Action for Nutrition (NPAN), multi-sectoral nutrition activities in the country-especially those carried out by the various government agencies-have come under the coordination of the National Coordinating Committee for Food and Nutrition (NCCFN). Also, the formation of the National Nutrition Policy in 2003 has provided further focus and impetus toward nutrition interventions aimed at enhancing the nutrition wellbeing of Malaysians.
Nutrition intervention programs and health promotion activities are undertaken principally by the Ministry of Health. Other government agencies including the Ministry of Education and Ministry of Rural Development are also involved in nutrition promotion activities. Professional associations also actively conduct nutrition education and health promotion activities for both the scientific community and the general public.
Below is a description of the main nutrition intervention programs and efforts of the government and non-government bodies: » The Malaysian government supports several types of nutrition intervention programs aimed at improving the health status of vulnerable people, including pregnant mothers and young children from poor families. Pregnant mothers, for example, are given micronutrient supplements containing iron, folic acid, and B vitamins during their antenatal check-ups. » A rehabilitation program for malnourished children from poor families has been implemented by the Prime Minister Department since 1989, as part of a poverty eradication program. Children 6 years and younger who are assessed to be severely and moderately malnourished and whose families' income is below the poverty income line (as determined by the Economic Planning Unit) are eligible to receive food aid. The family receives a food package or food basket each month that is worth about US $20-$25. Each food basket includes rice (6 kg), anchovies (1 kg), wheat flour (4 kg), full cream milk powder (1 kg), dry green bean (1 kg), cooking oil (2 kg), biscuits (2 kg), sugar (3 kg), and 30 tablets of multivitamins. » Full cream milk powder is distributed through the Maternal and Child Health Clinics to underweight children aged 6 months to 7 years, pregnant women who have not gained adequate weight, and lowincome lactating mothers with multiple births. One kg of milk powder for each underweight child is given per month for 3 consecutive months, after which each case is reviewed and supplementation is continued if necessary. » Cooked meals are provided free of charge to all children in public preschools. According to the Education For All 
Conclusion
The nutrition situation in Malaysia is, in general, markedly better than that in many developing countries. Nonetheless, it remains a matter of concern to note the persistence of problems of undernutrition in the midst of challenges from overnutrition. These "old" problems include underweight and stunting among young children in rural areas; anemia in young children, women of reproductive age, and the elderly; and endemic goiter, particularly in the states of Sarawak and Sabah, and among aboriginal women. While school-based nutrition promotion programs have also been implemented for decades, data are lacking on their efficacy and cost-effectiveness. Since many resources are utilized in these programs, it is important that these programs be evaluated periodically.
Food consumption data of Malaysians on a national scale are lacking. The first country-wide food consumption survey was undertaken in 2003-2004 and it is recommended that the survey be implemented on a regular basis.
While the use of micronutrient supplements serves an important approach toward the alleviation of malnutrition in specific conditions and cases such as pregnancy, lactation, the malnourished, and the sick, the long-term solution of micronutrient deficiency lies in food-based intervention programs. There are many locally available foods including legumes, tubers, nuts, fruits, and vegetables that should be more widely utilized for their specific nutrients.
